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(54) METHOD FOR PRODUCING DNA CHIP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To aim at the improvement 
of productivity and yield of a DNA chip by improving the 
efficiency in use of a specimen solution having a high 
cost. 

SOLUTION: This method for producing the DNA chip 
comprises a pre- treating process S1 for forming a poly- 
L-lysine layer on the surface of its base substrate, a 
specimen-preparing process S2 for preparing the 
specimen containing the DNA fragments, a diluting 
process S3 for diluting the concentration of the 
prepared specimen and a supplying process S4 for 
producing the DNA chip by supplying the diluted 
specimen solution on the base substrate. The above 
specimen-preparing process S2 comprises an amplifying 
process for preparing a PCR product by PCR-amplifying 
the DNA fragment, a powder-producing process for 
drying the obtained PCR product to make DNA powder 
and a mixing process for dissolving the DNA powder in a 
buffer solution. 
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izMmmmz x h x ,+r - y h ifi%mi3\ §^DNAt7 
r h DNAf7 T<nmm-mizt* >t . 

[ 2 3 IS* JI 1 tm<K D NAf 7 r «6»3t*at= 

»KKfi*»«- w >-'x -y b mxrcmte? £ ,r t 

fi&k^&DNAf-y r <0S3i*fe. 
tiS*JS3 3 lt*JIlXii21StKiODNA^--y7-OS3t 

umiz&^x, 

ftT ^ -f£ D N A f -y T-^Rjt* 

a. 

4 3 ff*^3l£ig<C0DNAf .y7V»#£fc 

fc^T, 

iti- V U ^At*t»*»SKT««S*fC ; k =H#® 

t«DNAf 7 7V)SSS£?r£. 
[f**«5] ff*^3JUi4f£tfccDDNAf v7V>SSt 

^kar^Sk^DNAf-y Tflfci&frS;. 
[ i*** 6 3 If *IB 3 - 5 l 1 mzW&<7) D N 

Af-vrcOSSt^tCfcV%T. 

msmmmm*. mm~*x>y btztttzmm<?>& 
f zn&vm&iziftViztiT^zztznnt-tzDN 
c it *ji 7 3 msm i - 6 <r> i vf/ia* i ECEfto d n 

Af-'/7'c0lSt^ra^fc^T. 

HulSD N AW** P C Rim LTPC RaftSrliS^S 

MED N Affi**«»a[t:»*»f Xgk *ByCT*§ja»3 

[ If 8 3 tff*3S 1 - 7 C7) v ^fifr 1 JSKf SiftO D N 
A^.yrcOStjt^Tj£{Ct>V^T. 

k L-mmzim/nmm^zm t . mrta* * tf -r 

*c**v^l«EttH*»*«»»1-«. J: 5 fci«liSS*ifc-e>f 

?n^7 hOttaiP*^-?-fL^fLM=5rl,S^sSf4vt 
ffi**ttffi?ft*«-^SiE*ffl^4 - k D N 



[ffi*«9] BW8«l-7^"fil3&»lflCBafl5DN 
Af -^^SBt^tCfclvC. 

ftcoiiAP k , 1^El£f4&$#&A • t* 
f < kl fifE^}§^^D±ai-ri>ii±ajPt* { JBijS.$ii, 

trie* * t'f t ^flrietsfw^tw- s i a c« 

A'O. k t 2oULhcottajP*^|5ll:ffi«cOiS« 
^iWtftSii.. lom^7hMt^aM^ffl 

[ ts*^ i o 3 mtm 9 tm<n d NAf -v y<r>mm& 

ffiB®tmm<vmm®mt>^ftztimm--%< k ^ 2 
ojsLhwRtajpjwus-r*^^ tr 4 Kiiffl-rs&A-p 

A* 1 oT'& S i k £#fakir& D NAf 7 TO^iS^ 

So 

[|S*«1 1 3 if*«9XJ±l OKIEK^DNAf-yT 

co^^Kfev^T. 

Huiam t«^Ofjfi^?S[€:Buie^5r< k 1 2 -?ULhon± 

ajQ*^«erraii*fc:Btai-r-6^ t ^i&k-f § d n A-f 

im^mi 2] IS*«9X{±1 OCEO^DNAf- -/T 
coS&tfr&fcfc^T . 

HtrlSIl tWB«KW»«S1W£!l>'«r< k 1 2 otLhcon± 

aiP^^-f/uiffl^^ sy^sr-r 4»LT»tajr-&<r 
kfeW»k-r6DNAf-/r^)«jaarj£. 
[is*ja 1 3 3 ts*«8- 1 2wnx» i JB^iaaco 
d NAf 7 yom&timz&^x . 

7>f^n^7Mi buI t'f -f rtCii v^T ft IfiM 
^tk-f^,DNAf v7<rm&ffi£. 

\mm. 1 4 3 i9*jg8~ 1 3?)^-?tifr i mziim<r> 

DNAf 7 r<^H3i*i£fe:*s t ^T . 

fmm®m£mmm±izmki-& bmc, 

WJ£T«.fjfeiiAP*^^ii^aSco^ s 

s^riEt&$^>ik^j:o. meaa^+tT^ 

3 k k -Tl. D N Af -y 7-<7)lBS*S. 

1 5 3 If *« 8iaSi<7) D N Af -y T«H®*ft 
13*3 ^T. 

mmmn* + t*f ^ rtt^ *seawa*^* u»> 

T\ m^^&lffiff««1!re^Q^^«IIB«88(<0 
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mimf&cn*^ h-f- -r fttz^&bwmmftmi. mieue 
4>&;Vtl> i t *«H»f: -r 4 D N A f y Tvmati&i. 

mwwi 7i »*flii4-i6^r*i3&»i3!KcE« 

mm&co* <* b'f >r l*ltwfctt6iS£^i&cO&AXl±B 
8BTT £ . mrlS^r + t'f 4 1*1 wiSfMWt^SEft^tWart- 
4 3 b IZ X OffiS^S Z t ZmWlt D N Af y 7°<D 

imtm 8] fs^gu 5-1 7wwiati« 

COD N Af y reOSJt^Sjfcfc WC , B?£3%ffltfltt& 

Sc. 

<^DNAf7 7V>«it mUZ iJVT , 

T\ S(rSEiiC¥liSa[fcifc£*{S(3Ht:<-rSDNABr^* 

&APA^iftiE^t-f <rtW±AU «rlfflE*/«S 

fc£»«fc-*4DNAf -y7V)8Ba3rS;. 

[ffl*Jl2 0] ureas i~-i 9<*nvffta»iEciE»«o 

DNAf 7 rcDSJt^tiJ (r v£ . 
miEK««j«*l5iES«U:l=ffi^f*ISt:. ^=5:< k t> 

^tT5i:i:s-«Nai:-r6DNA'f-y7-coKJt*a. 

[ff*JH2 1 3 fi^ia 2 0 EttWDNAf- -y r^Sit* 

«BB(ettfcL<*4iiWi!rfcL<«isftwifcL"C, n-ries 

Rtfttt-tsifciwafc-riDNAf-yr^Ka* 

a. 

[ W^JI 2 2 ] fit 3^ 2 0 tem^> DNAf 7 rcOK Jt* 

t < ««te3*ut «fiSCH»»SrMfe-r i £ b ZW&b 
■$"4DNAf ■y7V>*BS$-8j. 
[»*^2 3] IB«JS2 0-2 2W»-f^3&»l«tlEtt 
ODNAf-7 rosai^lSKfc wc , 

3e*fflv^ik*4«ai:-rsDNAf-/rw«3s*a. 
2 4 ] fg$g 2 0 - 2 2 on? 1 mznm 

<7)DNA-f--y7<7>WmmiZt5^T. 
WSKmi* L < l«i L < liUHltfSI tu, 

£ffl^4^ t £=tfmi:?4 d NAf-z^sja^rffi. 



[18*« 2 5 3 2 >?*t> 1 JieiStt 

<D D N A f -y 7"tf)«!it#£Sfc:*S V > 

£ffln*£i*f$Sfc?4DNAf -yroHJEfrS;. 
C 18* « 2 6 3 lf*Jg 2 0 le^co DNAf 7 7V)S3£fr 

ikizts^x. 

mmmi<iim%iLL<immmbix. mux 

£iftffl h1"l>DNAf 7 7V»}f3u 
[88*52 7 3 fW8H 1-2 6*Hvf*u&> 1 iBtcfEKO 
DNAf 7 70W&3mi£t5 V*"C. 

wimmmzmmmwLtiz&te't&mz. fttg&s& 

»tnDNAf7 7° »SBS*-ft. 

t m&m 2 8 3 pmm 1-27 <on?*i*» 1 jstcieao 
DNAf 7 7<7>$mjrmz& \ . 

itS^TfS^L, lom,-K7h»n;t^I 
ttSDNAf 7 7V)Wmir&. 
IM$®2 9 3 n$q| 1 - 2 8«^fixA> 1 JitcieiBJ^ 
DNAf7 ro»SS1£t=*3 V . 

ISk I" 4 D N Af -y 7*«Wft*&. 
[1M3 0 3 amSfflttrSftLhC'f >7^'x y 

lE^nen ^ ^ d n a f -y t- & ist-r S D N A f -y 7* 

f <y7-^ii^. 

iff $m 1 3 ft^ i~3 oovvf ii> 1 Jwcia«i<o 

DNAf 7 r^HS^rffiCiJ ut. 

Eimiifiimmzimitimz, mummz o°mnz 

H«lLfett. ^S3 0%J2Lh^+^=5r«^om^^ 
■f4S»TK^-XS**trik*1fafc-*-SDNAf- 

■yrcoiiji^a. 

Cffi*3S3 2 3 iJHSS 1-3 O^V^m* 1 1 JS£IE»<7) 
DNAf >y7*<5^3t^(Ci5^T. 
f)fE^«J:CHliiai^^^vffiA ? ^ § iiT -y h *«|HBC 
EWS*ifc«R«rfWLfcafc:. fTfe*«MJ£8 0% 

SS:#tfCk$-#jSi:-r4DNAf yr<0H3ft*ffi. 
t !S^« 3 3 3 IS*« l-30m ^*1*> 1 «£Gtt0 
D N A f v T^t^&fciJ . 

fnea«±tcffie^}§^^^^rx^.y 
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too o n 

cod n awk*x*v h t ixmmmzmnmziz-ttt: 
DNAf 77" (dna7^^dtw ) commj-mzm 

[0002] 

mnmwLkizm^frb-iimmyjicomzzmmcoD n 

(DNA7007W ) ^'fflV^ixl.ip^^^-C^ 

[0003] CiODNA^'/T^Sit^iJitSX.-K-y h 
WMf&yTfeb LXii^ QUILLS. t°^&U>-^ 

mz&r>zttfw.mt%&« 

[0004] jg^&pfMttWrC . X--J? -v h 

flaws &m- * «H«f i ± # v \ 

[0005] 

imiwmwiLiot-t&wkmi tz*>x\ mi 6tc^ 
-ri 5 tc, asc2 o o±k. scsjf aEoart j: 5 

•y h 2 0 2 LfcBK fS*tf-y h 2 0 2 ii. *e>a 
iS£:fcfcJ:o-c¥8tti:fc*. IS2 0 01 

C@£fc3;fc*|g»«teI#Pto4i: LTJi. S«2 0 0 
C^5fi*^#2 04rtfft-C*9, *tf>»i, £fa 
^r<-gPrftS. S ) 9<50a?#2 0 6{i, Q 

[0006] DNA+vTtWkt&l&naZhK. H 

[0007]^. lOfOSfiLhfcli, a^*»^-75« 

s. 



[0008] L*>U fiaw>#arai. Ki'lcNatU: 

KffiTUW ( WTJ^OTSfiatBIW ) £fr $ £ £ #T 

[ 0 0 0 9 ] Sfc, tS?JJS?S«f <0DNABrfrW««±A. 
ft. *6^«*S»^Uv-£ffl^S-yr. tf'Jv-&»4> 

BKk L^-T o L <t> 1 5r 0 . -y h jmftWffl&OX •■/ 
h54 7#&< llSI«8rF*WII;i.TL4 3 

[ooio] ttfflizn* o zmmzigmLXKczti 

i t . D NAf 7 Tcr>±m&cr>fa±J%.-U : l£ 

fit On&t&m&ZttfZ'Z 5 DNAf-7 

[ 0 0 1 1] * fc, *«^ffi«!0BW(i. S«Lht:fla& 

, d n A^>y y-o&g&mzmmtofai.zmh 

[00 1 2 3 

lx . mmmLkizmmmizx zx^yv 

tf&XS&l ZtltzD N A^ -yT^lK&ri DNAf 7 T 

[0013] dixtcJ: 0 . »«ttt«k«*v«4fv h 

ffi 0 *rtI±3^*C £* 5 T'^ S . d^*I^, mrf2ISf4 
i8K*-i y ? ^'x -y b 35*C«IM-* c\ t 4 U 
[00l4H^-;x7 i 0 . Xfit^NStt 
■C'iSiS 100kHz) C#ftcOiBSBS^a/S*JtK 

tint fctfy*S»L-CKfi*«+tcir>' 

•y h * ffi^ -act *s nr^tc^r s . 
[ 0 0 1 5 ] ifc, t}EBIIffffiU. DNAffi^^^tf 

sjascfi?85«i. HuiaDNABf^^#tfse^*x 
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-x* •/ h iztt^&mmnmziz x^x. i*#-yh 

tlX^ZZbtfttZUK 

[0016] mwnmiiftwtz zbizxo. mm® 

mzmm±izi!i&L&h^KmX'<n&&tiZ®;<A*lz 

ttmzmh-tztvx'zzt^om&tffrr), ttz. m 
vwjgcj;^ ®m*&®. m. situ tttua 
tmt -> xoi&T^&z^ § mz-tt v fc^fta&%4.r 
* c: t: s t v^o . Ht*£ 

\±*®mzte%h-r. ws&mtb**. zntg^t. m 

*u*:*>. znmcDffifxnx'i>tmmmc?>*i¥\a±tf 

[00 1 73 4fc, gCSilC^WDNAlf^I 

BB5g#&gHfc$-£4.Ikfc:J:9, X«Lfcfc:JBli)c3#l4K 
fi*a*5X#-y Nfi£%- ftS-fr* d b tfX'Z 4 . 

[oo 1 8 j seciJt, Huiese^^{±. 
tsTkfemx-miztix^&zttiWt u\ znizx 

[0019] Z<7)£ o fc, *^(ci3v^T{i. 

wv«fi«ffl®ttfflsw»tm±$*«i fcjft^s . d n 
tfx-zz. ttz, mT-tzmmm^mmzmttzffiT 

cOft*-fl:£0& C k A*T , DNAf >y TCD&m&mz 

mm\t<7) ife]_h t n ^ ; k *>*-c § & . 

[0 0 20] *LT. B5IEMjt^=tJ^T. HUieDN 
A|£rtf-£ P C RmmiX P C RJl^PM-f 4IHk . 

im&pcRffliimkLXDNAmit-t&jMb. m 

BU S,m<^it^<. *®m^<Vtti&&ffX< . ^& 
4. 

[o o 2 1 ] ztz. mesas&smz&^x. mmm® 

aE&friE3£«LhteN^r&Pgfc:. ^< k 1 1 fflBULLtf) 
k . HUlBMf4^^m ■ #*3*t4** t*f- 4 b . fif 
r-f S1iraa*w^ ,J 5r< k*>-»cj±®/m 

A^it* J; 3 l:M?^7^De<7 shafts 



[0022] ffl/lllT*WtJi|i:S'MSft 
4£k(=J:'K iSJliS*fJ£PT^k=5rO, 

<?y£tt£m±-?h z\ b tfiv* 4 . 

[0023] a*. Biifeisf4^s:fjie«^±t;6t*&-r 

4B(i. k t, 1 HJSLhwaSJtst:, 
^M^?±A-ri»^46iOi£APk. BylSUt^^^aA 

■^wsni^+tr-f^ k. mmnmmzvtiti-t&vt 

?)J§^T«^$ii, ^<kt2oJil±^)iy:ajP 

[0024] 2^&±<r>*i&nfrkmtmmnm®®m. 

^Diin^ti. l^<r)X#vhZ&m-Z>Z.blzX*)^ x 
MllJiU 0 M4 0 . X/U-r -y b *^±"f 

4. 

[0025] HRfc. fc»HSj||«r«RIlI«*M-ft«*. 
fitt«tx^7 fg(±tiA~T4^\ ft&|g]H9£]!< (* 
<) Lfc 0 . f*art4 i; 0 C»KJiK:«»tfeWH»« 

g^tgA$*4^k^<. et^0S^t«-^-rck^T'# 
4. 

[0 026] «BSIBIW**<t*iktt< ^ 

aontaiaucBBp Ltzm^x'CDwmmmt^^mzhh 

4rv^-e*4*«, ;^Aftt<i, SSSkLT. x-^-y h 
ffMB$raS:iMA$-e4Ck(c5:0. if4L<4v\ 4 

St-4ikli$qiIS^<, ttiUTO«yX;^ML^ 

[0027] %c\x\ Huia2oULh^iitaiP*^isita 

ttffiffliBi-cntajp^iH-sia. ep^», 
PtajBBs&i ■cwttTOiBT. utai p wntasw trap 

i k #t-# , M*k t r . x^ .y hernial 

2rMa-f4Ck^'T#4. 

[ 0 0 2 8 ] 4 fc, 77-, Lfz® 
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t tz£ *) . SSfl5^im«SjR«r*tft^* Zktf*mz®} 
L 2 o WJbiODitB p I, df. a- t'r- 4 tci&I-f 

[00 29] 2ofeLhtfDi!tHJP*»feHtiWloK 

£ ft & f£®®m<r,tgT*£i?h-(i:2> J: olzLX til>. 
k#TS6. 

[0030] L*\U »RJitcttlftSix6imJSa<0ffi 

GUIS titz t n Izm&t&U&tf* W 
[0 0 3 1 3 3Efc:4fc. fiTlE** tr 4 n£Kfl«N&P 

m$LX"®wy?h± oizm&ztiti-?-<i ^nt\.y sj&m 

[0032] t»E*aaSf «:*ffl-r**&t*J^TIi. 

w&r h mw&x p*> 4> ^ ^fiasco** * sm»» 
£ finesse* ff- * rt taEXL«:« % fnaE«/is 

[0033]^, WE#fc««fcttflr*-*»£tei3^ 

[oo34i^tr^ tynmmrbwm&wm. 
z.uz£*)'n'>xi>£\^K mmmymM^wm 

co* a- f-r 4 rt"C«»$€i*»6aA-f 6 £ fc #ff 4 L 

-ea-rs^fcT-, ^ttj-rss^®<ofi^ftjsj:<sij 

[0035] Wft£T«olMMi. KW)»IW-&aK. 



X'ZmzWtLW 

[0036] **«PrCli. * ^ t' r 4 l*iS>fiKM*tt*« 

«D(£ffl#J$£±<f § i fc ifiV § 4 . 
[ 0 0 3 7 ] 4 *: , fc'^ rt^SE*Wtt^>3ffWi, 

a mm&^^s^&tt-r s - 1 c «* o «•»*- 

[0038] tr*j, fflCjUKSU. f-^^U^nr 

t:a^?S^j±A. stmUfcll. iiAPiOluiaK^?§?R 
fcJta*(i»Ht<i-*DNABfMr**4 3 fl:Wtiia«* 

4^?^^mff2aAP35^^ J rb---r^P ( =I(caAL. SC 
«»«^3£**fi-?T tin. S^fSk M»S3tO^ 

it, 3cttTKffii(m«l?Kt its* niarpi t < -r « d n a 

[00 39] 3js^T*(±. 7^ne^hi 

zmiztm-thzttfTZ. *>7-t>*h®%x'$> 
7tmizw\m%.i*-£zm£iz&mk%&. 

[0 04 0] 4/i. *f6WCtJHTtt. ffieifftigft* 
[ 0 0 4 1 ] «g» t L< liiittt L < liEWfcS&IIfc LT 

[0042] B^j>w«^awn 
tow*"*-* i t tfujmx'b h . «t o t . utaj $ 
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1 1 < tiif^t t < i±m<mmtmmx- h z . mzmm 

gflifc&f* UTkfiJKSSrWftWfcJnJR L/C i> ± v \ 
[ 0 0 4 3 ] 4fc. *5WBlCtJV>TU, arF-*-4iS«» 

mrm»t> L<«Hft«sii: Lf . mux 

TfciV*. fcSHi. MMei^T. KflSStODNA 

[0 044] *IMat:tJV^T{i, K/ieiSf4?§7S^ 

3Jt3fcL/CiJ:<, (Jtttt*SEfc3tfTfHJ:3K:L 
«ES:2~1 OOHJfJ^ix-filS'J^aSic^tT lo 

jstxmmz&z. mzmt&mz&m-t&zbtf? 

^[6]±MVtcftf|ttcOf6]±?rll2» £ WX'% h o 
[0 04 51 **5. fl^HM%L$rtf*>lc>«>;*jK 
•y hSrJBjS-f&C fc(±, ^cOfy^X^-v ht'ii^T 

£ b' y sSfcrifc LT 1/100-1/10 gKtf S S d 
t lz£ 9, WftT"ar«fc5Sr*^46T* o . nsttgt. « 
Si. Bfl3!yifc i t i 0 , 

# y h W\-<F>*X -V h mtftZ BTfllfc L , DNAfv TV) 
H^KOWS (CCDSH»8H30 

[ 0 0 4 6 ] Wc» «/jNarflMWSMf*r4» L*#£ 1 

[o o 4 7 1 tfz. imx.<?)$MU&, mt&gw&itizijn 

/«£#7-£6PJlirt SWE; f * - >^<flrc & Wt* 

s. 

[00483 4*:, *SWHt=*^T«. tRCfemflFttfr 

x, mmummizwmz¥thztvmi>.\ 

[00491 K«aRKC#4*l*DNABffr 



[0050] *HW*CtiV»-Ctt, KfWERfc 

i4x^7 h tf*REWS*ifc DNAf»r 

EWCIS < L-C s mEKflffiffi«>«» t L < aum t L < 
{4®-ftt*v^dtcL-Ct<t^. ztiizX*)* fttz. n 

[ o o 5 1 1 a*:. *»BBtts^T{±. meMhtcn 

Sr^SUfeSfc:. mmmsl* VCVXT\,z<$}$Ltz1k. m 

m.3 o%w.h<^ft%mtv>%wimtthm&Tizm 

[0052]®;, mzm^izmmtmmtfimz 
tixxtfv hmm&mztiti&wiZimitemz. m 

htx^xw 

[0053] Z\tih<T>%*m. jK'J v-^^S-^S*. 
tt«*J«ni8^l«H»«tfflv^ Kfl»«t^ianF*a 

[0 0 54] ZnXoKF-i-VmVin^. Xtff-yb 

[005 5 ] L*»L=5r**4>, 3* K— #-*y#R* 

MU^^-; htcijv^-CJi. #<o«^-. %<r>WmisL 
\m<rymJMXWM<r>& 0 ±Jfi <0 aMJ^fc^afev « 

(»<>44it*»A.. DNAf7ratSffl 

(i'^o#0-Ht*o-CL4o. 
[0056]i^t. «BIE«L^$ (K— *~y»R) 
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mzz >mg£=. ^mmm.<mi$izmtte 

[0057] ID*?, K-^-yJBft^sKvhjWBrtSfi 

-T6 i k t\ ^ 0 w*f^4,«fliSa+tc*«TWR o& 
iiifc 0 , 5 * h LX IWJHffiRwSSWtt^* L , 

-y bmmm v-i-vj&ttx-h&^mmz&.it l, , 

tot. DNA^-y7V)$£l6j±, ffigiffco 

£14. *|«R««jBE&DNA»A*qwi,5arv«««>a 
[0058] 

iftwommco&m) hit. *»^&DNAf7/ 

^•Bft^^vK^^OWtOWIBM* 01-01 5£ 

[00 59] 4^»OWIIfcff4DNAf--yr««t* 
m±. ait^rTiatC. SIS1 0?)gtffitCpoly-L-lys 
inell 2 (01 0A#gB) *#J*-*-*IM8«IiIS 1 
k . D N APr^fr-frtftmfrllRt&VmHIIXIi S 2 

t . »^*ifciiSHcoaut*ft«i-s«fl?iss 3k.* 

S?S*ifcMfijSfflSrj»Rl 0±fc:{£& (*T*£tr) t 
T, H3lc^-J:ak:. iflo±t^fff)X^7b8 

o $ *Lfcx * . y f aF^atK * matt « ft&x^ s 

&*IXf§S5k. X,f»/h8 0^DNA»r^iffil 
OJ:fc:EISflrf4ilSftISS6i:*»/5>4-i5. 03 fc^ 
-fDNA^--yr2 0^l8Ji-r4. 
[0 0 60] 4*, IimpgraS2{2, 02C^-TJ: 
dtC. DNABffr*PCRlfiliL-CPCRaft*S«-r 

zm^xms nk. »6*utPCR«»siaftLrD 

NA»*fc-f£|&5fc£j£IiIS 1 2k, #£>fl£DNA 
ffi*£^ffi$to^-rig£lgS 1 3 k fc*0. 
[006 1 ] ft«t«K»KWft fc . WIISS 1 (4. 

£-f . s& 1 o & r/u# 'J satis L . MjSt-^ < k 
t> 2B#fa^o < o hjati . mist/^ vmma. m 

*.« N a O H L . »=X 9S-)V$:1nz_ 

[0062] ihri o^kd&lt. m%** 

T\ 3S§?*+fcpoly-L-lysine&jBiTPI»$*l^:poly- 
L-lysi neffi(c3l« 1 0 £r?SL. 1 *HftFr& . 
[0063] »K1 OfcEOffiLT, a<c>tt<c 



jWtTiH>U &#&Poly-L-lysine?£$:|&£-r&. ft 

iiio^4ot. sttizmmz-tz. mmiz 

POly-L-lysine/f 1 2#»Sft£S$ 1 0 . 
[0064 ] KfWHXSS 2i4. *r, BtfHJ^ 
PCRIS-CHWiLfcPCRitft dtfllXflS 11)C, 

3 Msodium acetate k -f VTurtJ— ;Uk SrflD*. , ffcB# 
IBM**-*. C CO P C Rj^&ig£S'l>fgsT'ig 

[006 5 ] it^S^DNABfrfr^X^y-yUt'Uy 
X L . gi^^TDN KW^k^m-h ( » 

*4uCLflS 12). ft&*l£DNAffi$talKWft (ffl 

ifcCio-c (S^lSs 13). KttfttNKS 
ft. 6 . £ »BWTrc>K8*)»Wi 1 - 1 0 jul S /m V -y 

[0066] -f-LT, ZV>m&<V&mX'te. flteflfcK 

W««aE*#BW-4 (*f?XSS3) . .r^Rigs 

[ 0 0 6 7 ] Wc. £W«t<0»JBC«. «^XgS 4 
t. 04A~04CaV05t^-?-J:5=5:^^«3O 

[0068] ^co^a^«3 Oli. ®K«WSISS3 2 
coXBlCpUfcf 1 0{ic0-7-f ^Qt^'y h 3 4 2:5^2 
?i|t»IL. «F(*mfea»IISii*:-?-f ?n^7 V 3 

4 « i ami^I 3 6^^- LTH^M 3 2 tE)£ 

[0 0 69] V-f^Df^-y h3 4{4, 04 C&^'05 

3 {3{5'fi*^^y:^^r-r€.s*5 oo± 

WlZ&tiLZtlKmA&An 5 2k. ISS«c5 O^TIC 
ffM$^^D±ajP 5 4k. rtfStCSC^aAQ 52k 

miotma 5 At nrnzMatstiti**^ * s e t , 

5 0 9. dfrtff -f 5 6<0««*3Efb 

[0 070] (MoT, 05C^i3C BUiaHSK3 
2 ■7>f;Df^7V34 OM^ttttiP 5 4 titJt? 

-ri.ffiwc-?-ixm«a?L4 0*5a(t^T^i, o 

t ct 0 . V-f ^ nt^ y h 3 4 <0«flDtfflP 5 4 *»<bD± 

fflSiK:KII»«U»«. mll£a®?L4 0^iitT. Plttf 

3 2 cDT^fcEgjestifcaHR 1 0 tmetztii c 

[007 1 ] ^^W^nhr^y h3 4li, ^?±AP 

5 2*»4,a*5 0WrtSHfc*»ftTBBP(SO*§v^arL 
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h*x 4 5 6 1 wmizit. ?S^)/Jn$ I 1 OifcI7l 6 
¥mXK6 ORVM 1 <03»iI7L6 2 £ii C"C* - v h* r <r 
[0072]Jf+tf^56WH. ffirfESS 1 cOiiiiTL 

6 2k«a*4(aatc i5mttajP5 4CjSjiu *» 

WlwaaiTL6 2J:0tfiK)**».«2waiKL6 

6f5Tfl5tf>3"fc. K8&AP5 2S l ?fc:flSltf>ifil?L6 
2«L, PtX^b'TM 5 6c7)TfflOd*>. Rft 
&ttBP 54 WtB LfcffiWC*2*>»j|RL6 4 SrJfMi" 

roo 73 j JSC. i £omm<mmm . «* 5 o ? 

^hffllE^ test LT fW fc» Wit t^tlsO. 

6 «±iB(cmi£r jlX- 5 8tfBf8.ZtlT t » 
&. 

[0 0 74] 36*5 014. W^y/^^7-b7$7 
?^«^>J-y^-h (Sl^fiI50A. mi<ox 
^-t!5 0B. *2<0»«J15 OC, m2cr>x«.—*r 

[O075]oi0.i»50li, Mf4&AP 5 2 £flf 

ztuzBtonmi <7)^—^rm5 o b t . ha? 1 ^ o<£> 

-35, miOiiilTL6 2&^2^jlil?L6 4cO-gB^ 

mwm soct. mxxe 0 tD-®%xfm 2 commit e 

W<0*2«)^— F«5 0Di:. sSf4PtajP545:«)ig > 
+ S JSSfoW&fcS iiftff l*J^)» 3 OiHSJf 5 0 E t $■« 

[0076] T^^x-^gi55 814. TfyIfiJS»)gi$6 6 

»§i««s^36^**E1M7 2fc. iaEm^720±ffi 

[0 0 77] T&5«S7 0k±£iS®g7 4i4. H4CC 
3 |C, *ix-m3S*5 0^)JiiB(c®JS$^aSc 
W<7 H7 6&t>'7 8£®tT0^L&l«Eim;« 

[0078] ±IS^J: 3&Jft/£tf9V4 ? h 3 4 

C iiitf , IMW&l 4 kTSPm^7 0 fc<0BBtc«#*« 
flE1M7 2*<35BU *tUz&r>xmm&6 

M ) 5 6 «0S«*««^X(±« Jir^ 5 r fc £5:6 . 



[0 079] <r<7>*^b*r< 5 6«fflW)JfeP't:J:-3T 
^hr^5 6 rtt:*»$*ut|«fiigi(E*«* -v t*r -i 5 

6 £351-*- 4 SGBRtiii □ 5 4 *» Br3©aflfCi>taj $ ix . 
d 3 ?^nt^7 f-3 45^ff£ffl$;ft 

?K v h 8 0 fc LXmPlfflfe Ztl*Z D N A f - y 7* 2 0 £ft 

JfJnCiot. 5 6l*j£Sl?>aSli?l6 2*» 

£«fc*&re«?8W'&A. sews*.. t*ottiacffl^.4i 

[0080 ] T^f-AX-^*155 8«7)Sg|llC«J:-p 

^kds y 7 ~>'x h^o^sfSit^ffl-r & i t * J 

^ (#^¥6 -4 0 03 0 ^r&mm ) . 
[0081 ] ZLX. ^-rb'^-f (JPE^) 56(1. D 

With X o *OiW1fe»c3RRS*L-C^4 . 
[0082] JfA-b'^-f 5 6^S(i. SS^CO 

tiK mtM. umn 1-1000 osk^d n Am** 

1 0 Ov g/v \J >7 WHilTWjgjgTX 1 TEA* 7 7 T 

?t**»aEi: a-S-S^JtSm* 50-600j«meyfT 
3 0-5 0 OMm*mimcOffiTt:'fto%>itl l Zii^X 
«, a6(C3S-fJ:dfc. ^b'x^ (L) (±. 1-5 
mm, ^t'f-fSfwm. 0. l-lmm^tt' 
7^i£3 (D)ti. 0. 1-0. 5mmj&*ff4Ui. 4 

Mm&co&i ^ 7 5 'v 9 X frt? % h i fc A-'i? i LU. 
[0083] iOia^^Bttfci-SifcCiO, ^rA-b" 
■f ^ 5 6 SrSt^iiAP 5 2*^afittiijP 5 4 £S*S£ 
»«-»k l-c . fit^aAP 5 2 frbmXK 6 o , m 1 

^mii6 2*&x**t'Ti 5 6fttzmbi-i>mm 
rnvrnizti-rz t%< tmnta a 5 4 < c t 

[0084] iij. 31*50*4. 8fl^UcJ:3C 
3 -T-fc 5 «K*TJ(i4{J*»t=. 

E(4 S -?-C0jDXj£i;<7)-7'yf-y^'&#i:LT. PET7 
-r ;UA^W*«iail§$:Xdrv-v^— f ^TJnXLfc^- 

k bz^iiATy^Ay < Hr^ww&mz&mmxn 

h®\ Vzi/-VX'hZ>^ttfft£ LW 
[0 0 851 4fc. K3|SM4ajP5 4i:*l^>aa!S7L6 2 

^(C±o-C^3itSlt* J ^$ni>*\ 10-100^m<* 

[0 086] H7f4, loWK^aAP5 2fcW=at 
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mt h 6 0 iZtt 1 , 2 O^S 1 cOiUSfl 6 2 #51 

iiL. -etT.-efL^ii^?i6 2Wi, m 

2 i05S^?L 6 4 &l>'t£f4Rtaj □ 5 4 #S! 8c L X ft®. $ ft 
^SlS&6 5#-?-ii^ix?fciLT2o0fi£$fi-C^^. 3- 

t!rr&T?^x-?&5 8 (»£-f ) fiW&Ztl 

i>. c^j;a^fiic(7)-7>f 7Qe^/h34t<t*i{f, 

M 1 0 Ji^ft^^ ^ t #T'£ £ . 
[0087] b^bX\ H4Afc^i-J;dC. H5&&3 
2^_h®Cte, v-f 9 •/ b 3 4 ^e^^Hl/g-f 
6 fcft <7)Sifc?) f V 3 8 ft 4> ixT t -> I) . -7 4 ? D h" 
^•y b 34 £@£1R3 2±lC@^^.Ji^{i, V>f ?u 
fcf^y b 3 4^fr5 0^«zigit4.it^{5S^^ 
719 0 (H4C#HS) (3llS1g3 2^b"y3 8^JfA$ 
7^Dt^7 h3 4£®5H£3 2ti»r 
Z>ZbX\ gWWCCffiit^v-f ?Dfc^..y b3 4#f?r^ 

10 088] 4fc, «BK^3 6li. WK)7-f^D 

O^-fi. *¥$i.Stl OOOffiiSfcW:. ^-ft**!*^ 

1 0 2##a$^^»atL#'ff^$ii. ^^jfiiTLfc* 

y'l 0 2*WMLX. BBaK3 2(c*ataOifc»cJ:-3 
T . mrfOTS £« 1 0 0 ~tfBBim-?4 ^otX 7 h34 
£-«fc:@JSK3 2Kff§ift{t4Cfc* t "C&&«fc 5(= 

Jtfe1*a^V-f ?Dt^7h3 4tl OCT) y h 

JSSfl* . H4 A «We»±M*T»lCSW* Wl: 5 

[0089] ttz. mtWLi 0 0 £14. 
nf<7 h 3 4£#$ #^?Dt^ 
•y b 3 4CDtm&An 5 2£#K-f*finJffc-Wt.f r *l» 
fti^£«*^*fc*><03IAILl0 4 (04B#H3) # 

KS»a*#A?L 1 0 4fcr«c< *:tf><7^ l 0 6 a* 

[0 0 90] 5rtJ, f¥$i«l 0 i£l£ftgt<0 

*ttffi7 OS.t/7 4 to^ftyty H 7 6 Atf 7 8**_fc. 
JrCBIttJ: -3 5rtS;T'£>&.r k#i? 4 U\ 

[009 1] Z<Q£5lZ. ±&<Dlffi8i&3 Oli. t&& 
SAP 5 2 RtfKflRfcffiP 5 4 £*-f£ 9 o y 
h 3 4 CDMKflf £ **L-e*U«PtttajP 5 4 ST^fltA] 
ItfcWWUftStfTifcfcSfiT i >S . 

[0 0 92] EP^, ?Qt^ h3 4i±, ^ft-f 

ftOMf4i£AP 5 2 £±®]i; L , iCPWtiBP 5 4 £Tffl 



[0093] Z<7)£ o %ffi&Z?it £#&S!S 3 0 t*J 

v *-c . *s*jaAP 5 2 izttm Lxttit'timmnm* 
&mtmi&tei-&jj8ib txa. msiz^-t j: a 
fc. Witf^»<oBrlf«{arv*«^Eia5 1 1 

OffifflZtvfcti-hV vis 1 12*fi!ffltSM* { * 
§. *-hUvbl 1 2^«-Ma51 1 OtC 

1 1 2£#iaa51 1 Ot^ju-^1 0 6fc**-e^fi*t 
JE*SJ:3{cJR9fltt. It^-C'^-CflaJ 1 1 0«S*BBft 
f*;i:JCJ:-3T. #B0SH 1 0(:*-p^aW?f 
a-yi 0 6$r^-UT«-V'f ?nt^7 h3 4^«^ 

[0 0 94] i/j, f- J L-7'10 6tfflV^V>«^±. 
*-h>;-y^l 1 2€r«-iaa51 1 0kBIS^36^# 
^A?L 104t ix^JCT S i 0 lzn 0 Wt . It 

1 1 0tftofca«»aS:#A?Ll 0 4&^L-C*-7>f 
?nt^7 h3 4Cgt^S^^(5*\ ^«>. 
ft 3 6 (=ii(t •S^A?L1 0 4Oj5^t=tt#$-^«L. 
^— Ml 7x1 12 S-H^J&fl3 6 (cKDttJti t m#f 

fc*taai i o^w$tL«.ct-5t;tTt>i^. 

[ 0 0 9 5 ] fcfc. ffitmtC^^BML. . 
7 n -y h 3 4 COS* 5 0 rtCJB*S*ifcttfiftAP 

5 236»ibaf(ttaiP5 4\,zm.z£ffi*imi-z>imi:ffi 

L*>tf6K«k<^7K-yh80fcLT 

[0 0 96] H4AOWT15, Jf$i.Kl 000^2- 
* x 1 0 2 X-msm 3 2 fc»Wtt* Z. b X"ffr> X ^4 

[0 0 97] 4fe. v>f ?ntx 7 h34^^RS.-T5S 
*5 0(i. ±aiLJt«fcaC •fe7$'y^XT'^RS:$^T 

T. T;U5t-. -??*i,T. 8HKffil^ei^4ikA t 

[0098]Cl^a^, ^t/^^itiyJ^-T 

[0099] LT, a6*50«t<OW«kLT3c«ft/ 

r^^-ax-^5 8#m$ixsgi5^ (^356 

6) ICU, 7/^tJ)5Hl±f^-Tfcoi*m 
[0 100] tfz. r^f-j«.x-^a55 8Srflllft-rSE 
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BffiK -?>jfy-*7tm. Ty^yxXmL vy 
a y J*m^z\tit>w^tifrz&*.£fr-£tzf8.tt *± 
mn&m uxit. : J)V? vfga&tf -? . 

1 0 l 0 1] zti\±, Z0>i ffit^Eftttffi 

3c5gtc^J3M-ft CI k#"T'# SCt teS^ < 
[0102]®:, *^Sfi^B®X'{±, IliieES-b 7 S 

v*vk -?ytf>, -fey^A. jfrKS^A. ?n^. 3 
S-y?x£ffltvck<fcv\ 

[ 0 1 0 3 J Mi 5J\ i^n yggfik f - ? ^KiB&tf v 

[oi 04 3 -*. r^^ax-^as5 8ttJit5±taf 

m®7 4S.irF^Sffi7 0li, gffiT, HflsT&oT* 
WSaAWeflMtSfiTUSifctfiffi L<, Miff, 

SI, StB. — t'jrfy, ^r-^A. ^5 

y. >f 'Jx^a, «e^)AJK#«s*&^«i 
ft *><0 v ^ix*>£ ffla^b-fr jfc£&#ffi v mz , 

[ o i o 5 j &tc. zwmmw&mx'ii. jbie^j: a * 

XX -v h8?AS*££ 8 0 'COMiiWc; 1 SHSRIKftX L 

■cxdf^h8o*aa»s-i*-fc (saaxsss) a, 12 

OmJWUVjHSi, NaB r$<W)2 0#ii« ( 7'n 
•y*y?'*QJI) , =ft»24h x?/-;Hi (ffibfc) £ 

IIS6) . DNA^-yT2 0£»jti-6. 
[01063 Cc7)^-a^a3 0 ^ffioTiS 1 0 
±fcK8J8»E«:eM&U H8 0£#j3M-4H<o 

[0 1 0 73 a-f. JSl^jfeli. ®9(c^"J:5fc:, 
-7" 1 0 6 ftffl^f&ft 3 60^A7L 1 



^7Dt^7h34 tfDsepmtajp 5 4 0»4>»flsa** Rt 

[0 10 8] iif . T7f\xX-*gJ5 80#1Rfi7 

osi>'7 4t^iD-rssffi^i7)5*>. r?f a.x-^ 

S 5 8 *^ yffi)# U. Jftt'f^5 6 

«-«®7 0atJ f 7 4t2<i^/I/XS^«E*>'Ep 

mm&mmx'Zi. t?z. -femmz%±mt&jv\s 
[01093 immmzmmmm&Lx 1 mxx-v v 

WiifHl 0 ARl^a 1 0 Bl^rT i o C K^JSiR^ 

«^ea^iia^i-s>ifcc;j;^T. B&t$ti&^ 1 

mzJ: ZU'bXtf-y h 8 0 atfJBfcSfu 

w) . @i i Aat/mi iBfcjj?i-±-Dt=. N iocox*r 

<^a&»*{Bi«f4it"r', mio±ck^# 
x.-k -y h 8 o«gco^-fl:*@s d k*^ s s . 
[oiioi set. ;c«witti. ^isjs^x 

Ml 0±tffilST&|gfc:. 01 2AHH1 3liZ7Frt£o 

■cv^ft. Miftfaagio^siaft-fictT 

[01113 SKI 0^MnMi;Lt!l 01 3 

1. mm^yyi 2 2*^ajats^utsi^ 

fe. K^ffl*l^Wft^4*i£fc LT(±. 01 2 A, 

0 1 2 B fc^rf J: 0 U— «T3feS 12 0, 

Wl 2 l*>feaJSt$fifeU— !f3tL, WSiSE^, 

JWBiti. S«l o±t«^$a^^B-cia^LTtJ:v^ 
t)K tt^ROJ^R^fc^tt. X^7h8 0^')ffi 

[01123 ttz. mmmn. mmmox ? tz* & 

fob. £«y-/PK«*YSfiiKL-CkJ:i\ 
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[0 1 1 3] »c*fc. i^SStt^JBJBT'li. 

»«BWtA**»(tTt>j:^. fiu znisttismtm 

»i. ^ffltcHt. JSD<0»ft;frft^*#*>3»Sfc:J:S* 
SW>tt3»3B«Bi 0 . h 8 0 SftSrSELT L4 5 *3 

[oii4] 4ft. jftt'f^56 izmm&ttm l 
fc»tc. 77f-AX-*»5 8£jgi&*niijB'f4SJKo 

fcttftSfu ^^DNA»rfi-tf>afc:tffto#H:£t 

[0115] #£3£H3 0 £gh>fc3i2*>;fri£t:: 
ovvCSKUf 6. -c7)^2c7)^i, iai4tcw-rj:a 

JC. «-f-^-yi 0 6*»4,-€-il-PilIUiJ&ft3 6O3SEA 
7L 1 0 4 Zit IX & -74 9 a f^. y h 3 4 -r t'-f -f 

x\ ^^uztm^m&xn 5 2 tr- ^ 

k HMZiUm t < -f * D N AHr*Sr* 4 *v^rasj 

( mm. mmm t * 0 **^*atifta££jK > 
[ 0 1 1 6 ] ^ -v t'-r < 5 6 ttitt-&i«fj<oJHeeia«i 

S d t (C «fc Olfilii-4 Zktfftt L\,\ 
[01 173 Srii. ***f^5 6rt*>WfiSfcttfl«> 

ivCii. ^rtt'f^ 5 6c7)d*>, miOji51?L6 20i£ 

[0 1 183 ;;-C, *+b*-r -r 5 6ftcOSmm&<r>$E 

ffl*JS\ ftSB¥8- 2 0 1 2 6 5#^f6tlS®$ 
[0 1 19]fl«iWl:ll 7?faX-^5 8l:^l 

t u u-xv) 9 « u mz. . 



[0120] iflfcj: 0 , iftfceottflt JtS^'SWO 

t»m <dn Affirm k't-ttsmm x'h&frk'ofrzm 

Mt&ZktfX'£&. fifl-ft, #v-f ^ntf^-y N34fc 

fev^TJi. w ?d^ 7 hiAnwtffs+rk Lxm 

■It #7* 4. 

[o 1 2 1 1 zix. mBmatfi9tAJS»* r^tiX 

W«fSS:^Ojg^i:^J:0> DNAf 7 T2 O&iSBi 
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